Abstract: pyrazol-6-ylimidoformate 4a,b undergoes nucleophilic attack by ammonia solution, hydrazine hydrate and appropriate carboxylic acid hydrazides affording 5,7a,b"8a,b respectively. Cyclocondensation of 7a,b with carbon donor reagents took place affording 9a-d, 10,12a-c, 13a,b. Reaction of 7a,b towards aldehydes was investigated in presence of acid and base.
Introduction
The chemistry of pyrazole derivatives especially l,4-dihydro-5H-pyrazol-5-one and 3-methyl-l-phenyl-l,4-dihydro-5H-pyrazol-5-one has received great interest since they are the parent skeleton of pyrine drugs such as antipyrine and amino-pyrine and other medicinal compounds. 1 ' 3 Moreover, the biological activities of pyrano [2,3-c] pyrazole derivatives as analgesic and antiinflammatory agents,'cardiotonic agents, 5 molluscicides, 6 bactericides, 7 and virucides 8 have led to extensive research for their synthesis
Results and Discussion:
In the past few years, we have involved in a program 9 aimed at developing new efficient synthesis of these heteroaromatic compounds utilizing inexpensive starting materials . During this phase of our research, we reported here that 6-amino-l,4-dihydro-3-methyl-4-(3-methoxyphenyI)pyrano [2,3-c] pyrazole-5-carbonitrile 3a and 6-amino-l,4-dihydro-3-methyl-4-(4-nitrophenyl)pyrano [2,3-c] pyrazole-5-carbonitrile 3b as key compounds for this study and for further syntheses. Thus, 3-methyl-2-pyrazolin-5-one 1 reacts with m-methoxy-benzylidenemalononitrile 2a and p-nitrobenzylidenemalono-nitrile 2b to give the corresponding pyrazolopyran derivatives 3a.b , respectively. Treatment of compounds 3a,b with an equimolar amount of triethyl orthoformate in the presence of acetic anhydride gave a major product which could be assigned the structure of ethyl 1-or 2-acetyl-4-aryl-5-cyano-3-methy 1-1,4-dihydropyrano[2,3-c]pyrazoI-6-ylimidoformate 4a,b or 5a,b, respectively (due to possible tautomerism).Scheme 1. Actually, inspection of the *H NMR spectra of the two products 4a,b or 5a, b revealed that the C 3 -methyI protons signal appeared at δ 2.17 and δ 2.1 ppm, respectively. This is in favor of assignment of structures 4a,b for the reaction products since the C -methyl protons of structures 5a,b are adjacent to the N 2 -acetyl group and so they are more deshielded and their signal would have been observed at lower field. This assignment is in accordance with the 'H NMR spectral data given by many authors 10 '" for alkylation and acylation reactions. Moreover, n C NMR spectrum of compound 4a gives further confirmation for its assigned structure since it showed the following charactristic signals at (δ, ppm) corresponding to: 157.44 (C 3 ), 155.58 (C 7°) ,13.8 (C 10 ), These spectral data are in agreement with the observed data for C 3 , C'°, and C 7 ' of related N'-alkyl compounds.
12
The reactivity of 4a,b towards N-nucleophiies namely ammonia solution , hydrazine hydrate and carboxylic acid hydrazide derivatives took place under this investigation. When a mixture of compound 4b and concentrated solution of ammonium hydroxide afforded 5, as an unexpected product, where deacetylation of the N'-acetyl group took place. The interaction of the imidatoformate 4b with hydrazine hydrate in methanol at reflux temperature caused the deacetylation of N'-acetyl group besides the elimination of the ethoxymethine group as ethyl formate hydrazone to give again the ß-enaminonitrile 3b. Scheme 1. However, treatment of compound 4a,b with hydrazine hydrate for 1 h at 0°C caused deacetylation of the N'-acetyl group and cycloaddition to yield 4-aryI-l,4-dihydroiminopyrazolo [4',3':5,6] pyrano [2,3-d] pyrimidin-6-amine 7a,b, respectively, presumably via intermediacy of 6a,b which could be formed by nucleophilic substitution.
An improvement in the formation of the triazolo [1,5-c] pyrimidine derivatives in an one-pot reaction by using carboxylic acid hydrazide derivatives 4a,b afforded 8a and 8b respectively, where also deacetylation of the N'-acetyl group was observed. Scheme 1
Vol. 10, No. I, 2004
The behaviour of ethyl l-acetvl-4-aiyl-5-cyanoo-3-methyl-l ,4-dihydro-pyrano [2,3-c] 
pyrazol-6-ylimidoformate towards micleophiles
Since some pronounced biological activities were evaluated for [1, 2, 4] A new simple and conveninet route to the formation of triazolo[l,5-c]pyrimidine took place via the reaction of appropriate halo carboxylic acid namely dichloroacetic acid and trichloroacetic acid with 7a,b in the presence of phosphoryl chloride afforded 2-dichloromethyl-, and 2-trichloromethyl-triazolo[l,5-c]-pyrimidine derivatives 12a-c were formed, respectively. The 'H NMR spectrum of compound 12a is in favor of structure Β which was established from its the 'H NMR spectraum of compound 12b showed characteristic signals at 7.4 (s, 1H, NH exchangeable with D 2 0), 9.5 (s, H-pyrimidine), and 12.3 (s, NH-pyrazole).
We do believe that the generated acid chloride in situ caused the acylation for exo NH; and endo NH of pyrazole with formation of 11 as intermediate. Decompsition of excess phosphoryl chloride in crushed ice caused nucleophilic attack of water to the weak N-acetyl group. When compound 7b was treated with benzoic acid or 4-nitrobenzoic acid in the presence of phosphorus oxychloride it yielded 13a,b, respectively.
The difficulty of preparing substituted pyrazoles explains the lack of reports on their utility, as a result of nucleophilic attack to N-acyl or aroyl group.
In the present study and continuing our program , we report the reactivity of 7a,b,towards aldehyde in presence of base and acid medium. When compound 7b was treated with benzaldehyde or 4-nitrobenzaldehyde in the presence of acetic acid it gave 1,4-dihydro-5-imino-3-methyl-4-(4-nitrophenyl) pyrazolo[4',3':5,6)-pyrano[2,3-d]pyrimidin-6-benzylidene amine 14a and -6-(4-nitrobenzylidene) amine 14b,respectively, the 'HNMR spectraum of compound 14a showed signal at 8.3 (s, H-pyrimidine), 10.9 (br, ΝΗ-imino, exchangeable with D 2 0).
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